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Methodology for assessing rice varieties for

resistance to the lesser grain borer, Rhyzopertha
dominica
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Abstract

6HYHUDO SK\VLFDO DQG FKHPLFDO DWWULEXWHY RI ULFH ZHUH HYDOXDW
EHVW WR XVH WR DVVHVVY PXOWLSOH ULFH YDULHHRWkdpsftheRU UHVLVWDQFH
dominica ) /IDERUDWRU\ WHVWY ZHUH FRQGXFWHG RQ VLQJOH YDULHWLHYV
JUDLQ ULFH WR GHYHORS SURFHGXUHY DQG PHWKRGRORJLHY WKDW FRX(
B3URJHQ\ SUR RXdowihicthQZBY SRVLWLYHO\ FRUUHODWHG ZLWK WKH SHUFHQW
$OWKRXIK NHUQHO KDUGQHVY DP\ORVH FRQWHQW QHRQDWH SUHIHUHQ
I URP QHRQDWHY YDULHG DPRQJ WKH WKUHH ULFH YDULHWLHY WHVWHG V
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Introduction FKDUDFWHBRX\OEHRKY HIKX&QDUDFWR UV
5LF@ryza sativa / L\DVW D ERORHEU D LROU VFUHHQ ULFH YDULHWR.H&MNhRY UHVLVWDC

PXFRWKIRUD® G RPUHHILRQORRUH _
LPSRUWDRMQ RBK HQ W E K H IRWF R U QMaterials and Methods

SLFHDRH OD V VEWW K®EH Q JW K WUWRD LR Kiy 14 Iy 1D U L W LMWH.GR XDV VHV VP HQW V
RIWKNHUQ®RQUDLQ RWRUMWR ¢ prRrGDORQJ JYDUQRIEWD LQR®B K H
PHGLXRDLQ: WRDQEBKRUWLQ 8o YHURLWUYNDQV)DYHWWH¥%E OD H
RUWHVWR 86'$ TKHUHURDQ\ pgLxP JYDUQBIW\ DQ®VKRUW JUDLQ
LPSURYHBHHD UL HMOGMOK WHHH HUWDDL @ by L igw\ ERWKEW D LIQHRG XQGEHUJ
W\SHMEE &KLOGV DQBRVIWWKH&DPL(DDUPVLFKYI’&$IBSRQUULD(\)W®H
PDLQLFH JURZHLUQBXWRXIWRMRW OGyp| gDUNHWDRQGB3URG XFVBHR/® D UFK
KD YKD € R R S H UBWHH LRI U CRPQYH Z ¢ 140 WOHDL) K D W, \&/ DAOKUAL ZHD \K H (DGAZ &

YDULHWLA@MHDUQ@RQ WKH WKFHQWXYhw 0 XVHG LQ WKH H[SHULPHQWYV
OROGHQKDXHU HW DO
R WV KLHQ L \WIHOVA@ WA W H U KEHHU F H QRW D J H

Rhyzopertha dominica ) &ROHRS %N@GSO(LXV@SSUR[LPDWH]CR\'
BRVWULFWKGBWYHDERUHMWPDMRY) R x ji| FRIHDFKDULEWYFROHD @HN G

LQVHSAWRM VWR UHRP PRGLWOQROXG HQd R yi [uU D PHORKHAW KDJRX JKV LH Y H
UR X LK FAK L AKU L VW R UGEX N WKKH bp pHyVIRSHQLQDGGVKRRLYW X UH

KXQQW TRW DUV OUW S HQ@V VBKIHE R o\ BWE HW H U PXQI®I' LF NH\ -R KO
N H U CHIE R WOIO U DIHB G X B WXL H LI KW R |\ WiKHM HELE. LENH\ - RIRQYS
ORVENHUQWRVRKIKGIGCBIPD X QG X gy Exy@ z2ZZ GLFNH\ MRK® SZRRVH U
SDROQGLOEXU UHSRUMHGOWWRY 7 pypGcwa D RW KH BPRWERU LRQAVK U H H
DERXW LQZKHDWUQAHMQDUVIDERU v p | hwR K@ LI RRIRL V WRERUHWRIQ W

GDIDWQGHLJRWRY DQGYRIHDFKI UHSOLFDWHYPRAU L RZHH U H
SHUHU @KW QR UWWMFRQELUGDpSQUBRMWKHOHD QHEBIQG ~ KXOOV

DQGIRXUKHNWHVSHFWRNHOBEXOW | \WKHUQKQVLGH HDFRDULEWU H
HFORWILRQODUONAWO  FRPSDUWGFyRVFRSLEDOWRIMHGE ODVVLDVHG
ZHLJAWVWR PHH G REIG XOdminica L Q | R 0 0 RZAROK 60 @ VWWKKSD OB Q ® HP P D
Y D U L HRVLRIX LK FIHQ 6 H S R WBMIP® I o WwipG @R/ S DE H W Z WHED OQG H P P D
UDQJLQJ IURP — WR V'S VD @YD FGHR/Z Y KR Q JL W X B DRID O

WKHKXOEHWZHHQEDOBR ®HPPDQG
6RPH RPSDUDWWLYGKBYHHSRUWHGL ) b F Nex@® GWK B D O PR @ HPPBUDFNH G

G D P DB B X VER dominica RQULFRPSDURGE 01 WX GEBWORWR O WK H/ H D PR U
WRKHIDQ &WKWRDOODL BDNHWO s b g v vBIRIWAKERX Q & H QK X OIDUMS O L W
SOVRVKBHYHORSPIHOUMBR.  5oG ypFMHMIGEURZQLFIHVY LV L EZGKH

dominica DQ®Y L SRVUWWRQ DUPRQ I x p E HRUMS DIQEU D FKKGIMARPELQHG
GLIIHUMQWQSBQE Y HQWKDULHWLNY gD 0 F X 00aMHE H RMWDRH ~ ZKROH

W KD P N L QRSIJ UD LIGK H\GH. | 1H U HDPYH |\ U 0 OV WKDW ZHUH H[DPLQHG
EHHRVH®RHQH UDODIMAS HDWH LW K H U
WR O HRID QW H SMIR @otriica 'RELBIQG G| v @ KMDQROWNKWKUHBIU L HIHHY

LOPLQVWHWQHWO  -XOLDQR popo\|RGIHUQHDW G QEAVM P R Y MMXH
VWDWHKBWAQWHJINHWEKDW GQBEVYE y x gy JRIURX WK KN LQUF*L 6KHOOHU

FKHPLFRBSRVLRVWREIHU@DOFRQIHE G @VkHQ RIWKEU R 2L AVH U Q BHIOWH
UHVLVWR@WHIC& DQBWKU—Q‘NBIHWWMDQGRH@DPLQH‘GLQNKHLQJOHHUQHO
DQGHIHUHIHABY YMDEB\% UHHVH ¢ 5D FW H Wbl VIWHER @ 6 3HUWHQ
ZKLFXOBRVFXWWHVX Q G R MAKH. KX O O\ \ U X P#SQWE J LI HTG SHUWH@ KR P
DWEDUWBQVHFWAHYRY L WKWK HViHG by wiHIv QB BPVR U GLRED U G Q HWK H
VW X GIDHD/Q W L WIDFNCLDWHHEBBH U FH QRN D@ H b g RN H U @B O G @HIMAH W KHD P S O H

SURJHQURGXFWIRQ dominica  7KH yppsoaDV FODVVLDIVHGRIWROORZLQJ

REM H F RIMYKHAW XBN UM R F R U U HIDWI) R F H GWWAR/U EEHIRI KL UDQER ZH O O
SUHVHRFEURNBQ G UDF N @ VWK $SSUR[LPDWREWRLQ RHD F K

SURJHRURGXFWIRR @ominica DQG v py | 2DNM\H L J KIHGGU R X B0 REX VL QJ
GHWHURILQHW KEXDIOQWH IRUMWN U QHHO| 0 L QOL O UWKXTKRPEBARP SD Q\
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Z7ZZ WKRPDVVBRQBRPWAIGURMJIK VLHYWXHLAHWKURRIK VLHYH PP
VLHYH PP RSHQLGPYORNRQWAIMRSHQLQIKH QHRQDWHWH QGLYLGXDOO\
GHWHUXMQ @ P\ORWDH\OR S HDRWIDQ HP R Y H B IV KIK D E VS X W WALKIR OOHFW L QJ
NLWRMPHJID]\PHOHJD]\P,Q WH UQDWAIRRQGBBLF URV RRHPHR YWEHHR QD WH V
JUHOD@W® ZZZ PHID]\PH FRELYVD |URM KGLWKYLOQEDPSUWLISDALQWE UX VK
VWD QGTHIEK R@H® R HW H U PIPQBIR VIIQ @ UD Q VI HD BXIDR Q DOWBRL QG LY LG XD O
FR Q WPRG\ | LIHFGPL E V R@ O ZKLFKZH®ID ZHG® D WDH ZHGF® QW DWQ@R G
PHD VXD R VO RWVRIQ WHIQWK B XWR W D U EKJ R 2JQ RKHH U QRIIDIVFYKD U L H WA U QMW D O
SXULILFD@®RQREW DULDMYPE@ S OHY D FZKH ODK HE UR 2JQ NHH U QAHHABO D F H G
VL]MDWDRBHUFHQRDSBL @G UDFN H® W HUDO RQEZH &8 W VDRDR) L Q B D F K
NHUQMNG YV QW G QEY® P\O RVRIQWHDMCROD  Z H GSM D VS/ADLLAG H D P HRV Bl Q
ZHUBIQD O\XWE& QWKHH QH UDQ@HDRGH O QG L Y LZGMXD@V KSO DI/ PP 7KH
*/0  SURFHGRIUMK I8 WD W L 6\ DPDDE U R LQ NHi U ZHQNAN XFWR KER W VR R\PK H
6\WWH®S$6,QVWLWXWEHZZ VDV FIRR ZHOX® L QD S LIFORXEHK L KD 6 HHSUUHSD U H G
GHWHURILQBLILEDQMWUHRFRYULFH\PL[LQUDS URRIX@DWHRJIRIORIHU
W\SHV DW ® OHYHO R PORIZDW HUD & HD WX QUL KHR OXWLRQ
GLVVRDQYWE DV WKH O X G U QEHHOWH
9 R X F K\HSH F L PRIR) ominica X V HIGON K LD O O RWHBAJAR D E R X WR X LDVQ @/ K HR@ H
VWXGEDPHURPD ODER UDVRROIROQG QHRQDIWHO W U R & Q¥ Kid G GROIH D AR
VSHFLPIM@W KER O R@\YEHH H®H SRV L WIKIBQ G L Y [ZG-DAIBR/P S U L WIKGHH G5 D W H V
LQWKHDQVDBW DWGRILY HUUXWH X RI )LYWHSD WH\S B LEBVEHWY | R UPNEGRF NV
(QWRPROR QIERUDASI K UBSREDNE O WL Z H HNON H UDORMVKZH GO D WHHWH
YRXFKMSHFLPAPEHU  3URJHQUWR WO LIBGL Q F X E DMR & D Q G
SURG X FADMRY® O XD\WE BFL @R IHDFKUH O DKMMIHG DWS U H Y L RKWVOR U DE M B
Y DU LRIW\E B HS D UDRMLDDQSODFL QB HNMWWKGH R Q D@AMU R G XWWHRQY
XQVH[HG ZHHN ROOBXR Wominica SO D WHWHH[DP L QHIEGG BYWHUHRPLFURVFRSH
LQVLGIHFXLORW ZEHH NSO ®OLDDWUHIR W K$HU HV HRIBBD G XD QGHP HUJHQF H
SODAMSODWXPEGERHFUWKXU KRQERQRIWKMHUQHIOHR X PERWD G X0 WV
FRQW D IDQAIW X UDRVGHGER ORULB&O HP H U J LRI D KL FYHD U LADWA Q D O \BM G
VRO X WHARDL Q WIDH QD WX IHG DW\  XVLQJ WKH *HQHUDO /LQHDU ORGHO SUR
*UHHQVSDQZKLFIKHTXLY DR B RXW
+ JUD IPQR L V WKRIGIW HD@WB K H . .
LQFXEDWH & $1WH 2 HH NVKUL FEIQV K |—%esun$ and Discussion
YLEZOVLHYMGX @ MWWHH P R YINE® KH. F H) R US U R J @IS R G XIFG@ & F R GUDLUHL H W\
DQBOODRYWHDHOSXKBD AN WBRFK DOULFRPSDWIRG 7DEO ¥ df
7 K N L DZOAUHH W X WORHIGQ F X E D@ BUW H U P ZKL QHKS$H U F H Q R/ID SIIYQO\G
ZHHNWKIHL 21D V L H YOHI® LDID & KDHG X O WU D F KIXGIOQE RWUR FRGJQE  ZHUH
WD E X O (D/FH\GU ZIDAU H S H DWWHGL P EW J U H DWKIDMKSH U F H RIWCSIELQME UD FN H G
L QW H B W\DZRY H NR/W HZQH H N\D 2G D \WRDU K X Ol F df P 0
) SURJHEGUMUDQV I EWPTHOUWRIFOD G DG G L WLKRHADHDS RV L WR ¥ H H EBIWVLZRIG! Q
GDWDHUM QDO\]JE\GXVLOWKH,; (' VSOLQWE UDFKK@BR/PEL@HESURJIHQ\
3URFHGOSBH) VWLWXWHQBHD @QHUUHSURGXFWLRQP Ul _HUQHOV
VHSDUBWHBIKHXNH\ .UDWHD W |URD Q\OK WH.HY 1D U L HZ\W LURHOYD V VIL KLOHUGG
7K K5 D WDV S (LQASU D F NH G QAHOMHX V L QUK 6. & 6 V\ VW HDRQ &1 D FXD U L B BW
DVVHVREG U U H D WKRRJ QR G X F WMLRIQ L | L FELQIW O H R W KRIW K HWRZ H Y H U
XVLQJ WKH &RUUHODWLRQ 3UR F MEMZIBNDLOY UG HDDAELRRAQKAHH D QR/H D F K
R IW KY¥D U L HIDLEHO/R. dominica VKR Z B &
$VS D RW KV W X &KHJ H | H URHIQIF R QFD W IS U H | H UBIRFEQI KEHU R 200 FH R W KW K U H H
dominica | R W KWW K UYDHU L HRAMULIHEHD D O VR DUL HAW L HVG | P DQW®&KH
D V'V H VIMHREQ DIWHUFR O O HER ML HBOID F L QX P E RUH P H U JHGX OWRW KH Q HRQD W HYV
D G )ROdéinica LQWR / JO DWW W KH[S R VRI@VKEUR AL ZDV
JRIUR X UK DH) & R O GW® M\IDUW f & DQG * L@RFRGWLH DQ6
DQG UH O DKWPYLHG IS\W AMEZ B D\W K HUHV SHF V$IPXE R VIR QWEBRW U H D WDV W
DG X @MWHH P R YIH@EE | WIH® GG LW R Q BR FRGYDHLBWRADEOH EXWP\ORVH
GD\\QH R Q DAMKYR O O HIE\W FNGK M DEA  FR QW H@W Q RWFR U UH ODIWHESU R JH Q \
SURGXFWLRQ 3 s
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Table 1

,QVHFW 6FLHQFH _

1XPEHU RI )

SURJHQ\

DP\ORVH FRQWHQW LQ WKUHH ULFH YDULHWLHV

227 LQVHFWVFLHQFH RUJ

,661

WKH SHUFHQWDJH RI FUDFNHG DQG VSOLW KXOOV WKH K

Vari Number of* Cracked and split hulls (%) (n SKCS hardness (Average of Amylose content (%) .from
ariety progeny = 1,000 kernels) particle size index +SE) brown rice flour base
/RQJ &RFRGULH ,
YDU D D E D
OHGLXP 0
YDU E E D E
6KRUW 6 YDU * DE D F E
OHDQV “ 6( ZLWKLQ D FROXPQ IROORZHG E\ GLIIHUHPW OHZNWHKUY DUH VLIJQLILFDQWO\

7XNH\ .UDPHU W WHVW

7TKHQWHRUILKUIR X UK KXOSSHWRBW %DNHUSUWKXU%UXFNRHU 6XVFHSWRELOLW\
P D MROUE W RIX V F H S WRIIEQ G L WINGIUIDAH O W Z H OF @R WRSMWL WA WBLELHEH H Y& RO HR S W H U D

. XUFXOLRMQGXBHVVIHDERUHLROHRSWHUD
WHR dominica ’QWKHMHHWLDHDSRVLWLY/RVWULFJ@Ur@alDI-bf Entomological Science

FRUUHCEHWZRSH Q J FSQ\R G X FINQL® B H
SHUFHQRNBURNKXQO @WWHHVH DQG
&RIEXUQ DOWRWWGEGDIWKIKIXAROIHU %UHHOAH 7KHLQIHVW LRE VO RWS-DGS GR\
SURWHHAWR R\QN RUHG SU Q B FEM\G SltOphlIUS sasakii 7D ND QRhyzopertha dominica )

W K H U H K W H JLUDW D OP B D V XRJIH Bulletin of Entomological Research

UHVLV\RD/XVH H S W ILKEH@\LKHR X WKL F H ¢ | g6 v3 UR G X FIMQUERWL O L FOWMLFRAE KD P S D J Q H
KXQWHPRYW&GHURALQ ANY XOQHWRE O K7 HGLWRU Rice Chemistry and Technology UG
DWWDERNQHR Q IRV Hlominica B3URJHQ\ HGLWLRQ 7KH$PHULFOPWQ RFLDRMISRHQUHDO
SURGXFIWEBRZL ANFRQV LV \WHIQDWOH FKHPLVWY
WKBQRJSOQR G X AVPLRQUK R KD P H

YDULKBRAD X JKH\ 6LWWLDQ@QXUD&RJEXUBQ 'RPHVWUWEFMDULHWBBDUHQW

UHVLVWDORYERAHHY LONV VWD LERUHDYQ G
$QIJRXPRUBD PR W EWironmental Entomology

Disclaimer 'RELH.LOPLQYWHU 7KW XVFHSWNMNUQMWIRDOH
SRVWKD U ® MW W D BAL RSQophilus  zeamais
7KLWHS RUWU H WHRQ ORWYVFKX6itgpilus oryzae / D Q Gitophilus

OHQW RRIS UR S ULSIWRDGR BWU DB H  granarius  /
GRHQRWRQVWLWXNWHRPPHQGRWLRQ
HQGRUVHEMQWKH 6 'HSDUWPRQW
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